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CHAPTER I
INTRODUCTION

Educators have long recognized that people learn in
different ways. Some individuals learn by doing, others by
watching, some by thinking and reflecting on experience while
others use more intuitive methods (Kolb, 1984). Learning
style influences such things as the setting in which people
like to learn, the kinds of things they want to learn, and
how they will approach the learning situation (Conti &
Welborn, 1986). No two students learn exactly the same way.

Most educators agree that the "traditional" college
student we knew twenty, or even ten, years ago may rapidly be
loosing majority status. Older students with wide ranges of
previous educational and work experience are becoming more
and more common in post-secondary education. In addition,
many experienced instructors would also agree with David Kolb
and his colleagues (Kolb, 1976) that approaches to learning
are affected to some degree by age, life, and work.

Therefore, faced with a literal knowledge explosion in
the later half of this century, college instructors find that
not only are efficient teaching techniques necessary to cope
with the volume of information, but that multi-modal forms of
instruction may be needed given the diversity of the student
population. In striving to prepare students for careers and
for life-long learning, exploration of the teaching and
learning process of "non-traditional" students as well as

"traditional” students becomes a priority for conscientious




educators.
Statement of the Problem

Differences among student learning styles and
individual preferences for dealing with information have
been of interest to nursing and medical educators for many
years. If there are differences in the ways in which
individuals process information and learn, then this is of
obvious importance to all educators (Cawley, Miller &
Milligan, 1976). The question that this study seeks to
answer is, given that there are differences in how students
process information and approach learning, is there a
predominant learning style among students enrolled in a
specific course of study? And, does it appear that the age
and gender of these students affect their learning style?
In order to maximize the quality and efficiency of PTA
curriculums, it would be helpful to physical therapist
assistant educators to know if students share a predominant
learning style and how that learning style is affected by
age and gender.

A secondary problem is to determine how teaching
methods and materials might be manipulated to match
differences in learning styles. It has been a personal
observation of the author that some students experience
stress in moving from the classroom to the clinical
environment and may have some difficulty in the practical
application of theoretical principles learned in the

classroom. Is it possible that this difficulty is due, at



least in part, to the fact that learning in the clinic
demands a different style than learning in the classroom?
Can we alter the teaching environment in such a way as to
make it easier for students to make the shift from the
classroom to the clinic?

With an eye toward improving instructional strategies,
a few attempts have been made in recent years to determine
if students enrolled in allied health curriculums shared a
preference for a particular learning style. Very little
study has been done with regard to learning style with
students enrolled in physical therapy programs and no
research has been done to date using physical therapy
assistant students as subjects. Additionally, there is no
evidence to either verify or negate the difficulties
students seem to experience in moving from classroom to
clinical learning environments. This study was needed to
gain insight into the learning styles of physical therapy
assistant students in order to enhance the teaching and
learning processes in physical therapist assistant
curriculums.

Interest in learning style and the need to measure it
has prompted many investigations of student populations.
Kolb's LSI has been frequently used to study students in
allied health, nursing and medical education programs.
While few people argue with the actual model of experiential
learning as proposed by Kolb, issues of reliability and

validity have plagued studies employing the inventory with
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many of the difficulties centering around small sample sizes
and the lack of norms for comparison. Since the instrument
continues to be widely disseminated as a tool in educational
and management settings, it has been suggested that further
research in this area would be of some value in clarifying
the controversy surrounding the use of the LSI as a
predictive or career counseling tool.

Purpose of the Study

The purpose of this study was to determine if first
year physical therapist assistant (PTA) students have a
predominant learning style and to determine the
relationships between student learning styles, age and
gender.

Objectives of the Study

The objectives of the study were:

1) To determine the predominant learning style of

first year physical therapy assistant students.

2) To determine if there is a relationship between
student learning style and age.

3) To determine if there is a relationship between
student learning style and gender.

A secondary purpose of the study is to explore ways in
which learning style can be related to teaching methods and
learning environments.

Assumptions
In preparing this study and interpreting the results,

the following assumptions were accepted by the investigator:
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1. That students participating in this study correctly
followed instructions when completing the inventory and
performed the simple computations accurately. Random spot
checking of student responses by the investigator indicated
that students followed instructions and performed sample
computations accurately.

2. That student responses on the inventory are honest
and carefully considered. Students routinely expressed a
keen interest in learning more about their own learning
styles and orientations. Since students view this
information as helpful to them in their academic and
clinical work, they were motivated to take the inventory
seriously and completed the statements in a thoughtful
manner.

3. That students participating in this study are
representative of future students enrolled in this program.
The selection criteria students admitted to the Physical
Therapist Assistant Program at Tulsa Community College has
been the same since 1988 and will most likely remain the
same for the foreseeable future. All the participants of
this study were admitted to the program using identical
selection criteria.

Scope of the Study

The scope of this study included students enrolled in
the second semester of the five semester Physical Therapist
Assistant Program at Tulsa Community College in Tulsa,

Oklahoma from the years 1991 to 1995.



Limitations of the Study

The following limitations are recognized as factors
which may have affected the results of this study and which
may have implications for interpretation and application of
the data.

1. This study shares the limitation of all studies
based on self-report instruments. Validity of the resulting
data of this study is predicated upon the assumption that
student responses reflect the true feelings and opinions of
the participants.

2. This inventory was administered in the beginning of
the second semester of a five semester program. It is
conceivable that educational experiences encountered in the
first semester may have played some role in shaping student
learning style.

3. Selection criteria for the Physical Therapist
Assistant Program at Tulsa Community College is competitive.
Although virtually all physical therapist assistant programs
have some type of selection criteria, the criteria may
differ significantly from school to school. It follows
then, that there will be some limitation in applying the
findings of this study to the entire population of physical
therapist assistant students educated in this country.

4. Student preferences for concrete versus abstract
and active versus reflective learning orientations are
defined by David A. Kolb (1985) and measured by the LSI

1985.



Definition of Terms

The following are definitions furnished to provide
clear meaning of terms used in this study.

1. Learning styles are: "consistent orientations
toward learning and studying" (Messick, 1993, p. 2).

2. Learning orientations are: the modalities that
students use to perceive and acquire information. According
to Kolb (1984) the four learning orientations are concrete
experience (CE), reflective observation (RO), abstract
conceptualization (AC) and active experimentation (AE). The
relative reliance on one or more of these modalities defines
individual learning style.

3. Cognitive styles are:
characteristic modes of perceiving, remembering, thinking,
problem solving, and decision making, reflective of
information-processing regularities that develop in
congenital ways around underlying personality trends. They
are inferred from consistent individual differences in ways
of organizing and processing information and experience.
(Messick, 1993, p. 3)

4. Learning or instructional preference is: "the
individual's choice of environment in which to learn (p.

3)" (Curry, 1983, p. 3). An example would be a preference
for attending a lecture versus a small group discussion.

5. Information processing style is: '"the
individual's intellectual approach to assimilating

information following the classic model (sensory loading,



short-term memory, enhanced associations, coding system,
long-term storage)" (Curry, 1983, p. 3).

6. The LSI 1985 is: a twelve item self-report
inventory derived from constructs defined in David Kolb's
experiential learning theory. The LSI 1985 measures student
reliance on the four learning orientations of active
experimentation, concrete experience, reflective
observation and abstract conceptualization which combine to
define an individual learning style.

7. Allied health is: a term generally applied to
those occupations whose "primary function is to provide
health care services or promote health" (p. 1).

Preparation for allied health professions ranges from on-
the-job training to postgraduate work. Examples of allied
health careers are physical, occupational and respiratory
therapy, dental hygiene, medical laboratory technology,
radiography and medical assistants. Physical therapist
assistants and occupational therapy assistants are
considered allied health occupations (National Commission on
Allied Health Education, 1980).

8. A physical therapist (PT) is: one who "plans,
organizes and administers treatment in order to restore
functional mobility, relieve pain, and prevent or limit
permanent disability for those suffering from a disabling
disease" (Savage, 1990, p. 677).

9. A physical therapist assistant (PTA) is: one who

"administers physical therapy treatments to patients working



under the direction of and as an assistant to a physical
therapist" (US Department of Labor, p. 63).
Structure of the Study

The study begins with a comprehensive review of the
literature involving learning style models and the
assessment of the various aspects of learning style in
allied health students and related populations. Sections on
the methodology employed in the study and the research
findings as they relate to the objectives of the study
follow. The study concludes with a summary of the
conclusions drawn from the results of the study, a
discussion of how learning style information might be
practically utilized in the classroom and curriculum

planning and identification of topics for further research.




CHAPTER 1II
REVIEW OF THE LITERATURE
Introduction

Learning styles and individual approaches to learning
have been a source of inquiry in medical education since the
1970's. Some have focused on the different ways in which
students receive and process information and some under
which conditions students prefer to learn. Others have
investigated the relationships between student learning
style and other variables such as age, gender and
educational background.

Adult Cognitive Style

Learning styles and cognitive styles are not fixed
traits, but do tend to be stable, consistent patterns of
human behavior with regard to the individual's response to
the envircnment (Witkin, Moore, Oltman, et al, 1977). Kirby
(1979) defines cognitive style as the characteristic way
that people perceive, organize and process information to
make it meaningful for them. Cognitive style includes
thinking and memory behavior used internally and is often
used to describe human behavior in a variety of situations
besides the teaching and learning one. According to Merritt
(1983), cognitive personality style is the underlying and
relatively stable dimension of an individual's personality
that does not interact directly with the environment but
does have wide applicability in predicting behavior. That

behavior need not be confined to the learning environment.

10
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In recent years, the concept of hemisphericity (the
tendency to rely on one side of the brain more than the
other) has been linked to cognitive style. It has been
postulated that hemisphericity affects an individual's
approach to learning and problem solving. Left hemisphere
dominant people tend to use analytical, logical and
sequential intellectual processes to solve problems. Right
hemisphere dominant people are more non-verbal and visually-
spatially oriented. These people tend to solve problems in
a rather intuitive manner, attacking all sides of a problem
simultaneously and using a more global, rather than
sequential, approach. In this way adult cognitive style has
an effect on learning style in adults (Springer and Deutsch,
1981) . Instruments which have been developed to measure
adult cognitive style may also yield information about the
way the individuals process information in the learning
environment.

The instrument most often used to measure adult
cognitive personality style is the Myers-Briggs Type
Indicator (MBTI). The MBTI is a measure of personality type
which asks respondents to make choices on four scales:
extroversion-introversion; sensing-intuitive; thinking-
feeling; and judging-perceiving. The scales on the MBTI can
be interpreted in terms of preferred learning environments.
Those scaling high on the extrovert scale tend to like trial
and error type learning situations, while those respondents

who identify themselves as introverts prefer to reflect at
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length before acting. 1Individuals scoring high on the
sensing scale like to learn from experience and characterize
themselves as practical, observant and good at remembering
and working with facts. Those with intuitive personality
types are imaginative, and are good at new ideas and problen
solving. Respondents who report themselves as logical,
analytical thinkers who like to weigh the facts tend to have
high scores on the thinking scale, while those who like to
consider personal values in decision making and are
sympathetic score high on the feeling scale. Those who like
to live in a planned, orderly way and prefer a controlled,
predictable learning environment score high on the judging
scale. Those persons who like to live in a flexible,
spontaneous way attempting to adapt to different situations
score high on the perception scale (Merritt, 1983; Claxton &
Ralston, 1978).

Rezler and French (1975) studied 139 students enrolled
in six allied health program (medical arts, medical
dietetics, medical laboratory, medical records
administration, occupational therapy and physical therapy).
The Myers-Briggs Type Indicator was used. Students tended
to have higher feeling versus thinking scores and higher
judging versus perceiving scores. Those with direct patient
contact tended toward extroversion and were distributed
equally over the sensing-intuition scale.

Learning Style Models and Learning Style Assessment

Instruments
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Cognitive style affects how students approach problem
solving situations which directly impacts individual
learning style. The terms learning style and learning
preference are often used interchangeably. According to
Curry (1983), one of the difficulties preventing progress in
application of information gained from learning style
assessments is the confusion of definitions and the wide
scope of behavior which instruments claim to predict. To
assist in organizing this confusion, Gorham (1986) defines
style elements as falling into two categories: 1) those
elements which describe conditions under which the student
is most comfortable and prefers to learn and 2) factors
which influence his or her ability to process information
and which must be taken into consideration when considering
how information is to be decoded and stored. These
categories help to shed light on the two types of learning
style assessment models: instructional preference models and
information processing models.

Instructional preference models deal directly with
assessment of conditions and modes of learning (teacher
centered versus student centered instruction). These models
and assessment instruments are useful when one wants
information which can be used to design teaching-learning
situations for individual learners. Information processing
models deal with the intellectual approach people take to
assimilate information (abstract versus concrete thought

processes). These models and instruments are useful when.ed
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educators want information that can be used to describe and
enhance the thinking or intellectual approach learners take
to process information (Merritt, 1983).

Curry (1983) reviewed 21 learning style models. Of the
21, he selected ten which "demonstrated sufficient
reliability and validity to be considered seriously" (p 7).
These instruments were then classified into a three tiered
organization, the first tier being the most stable and the
third tier being the least stable (Table I). The most
stable instruments and constructs were classified as
"Cognitive Personality" elements and include Witkin's field
dependence-independence model and the MBTI, discussed
previously.

The second tier is labeled "Information Processing
Style." These models describe an individual's intellectual
approach to assimilating information. One of the instruments
classified in this tier is David Kolb's Learning Style
Inventory used in this study to measure modes of information
processing in adults. Also recommended is the Swassing-Barbe
Modality Index used frequently with young children (but has
some history with adults) to measure perceptual modality
strengths. The least stable group of instruments are the
Instructional Preference types. Curry includes in this
group the Renzulli-Smith Learning Styles Inventory which
assesses student preferences for teaching techniques
(lecture, discussion, drill, recitation) and other methods

such as instructional games, independent study and programed
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Table I

Learning Models and Assessment Instruments

Model Assessment Instrument
Adult Cognitive Myers-Briggs Type Indicator
Style (MBTI)
Information Kolb’s LSI
Processing Swassing-Barbe Modality Index
Instructional Renzulli Smith Learning Style
Preference Inventory

Dunn-Dunn and Price Learning
Style Inventory
Grasha-Reichman Student
Learning Style Questionnaire
canfield’s Learning Style
Inventory

Adapted from Curry (1993).
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instruction. One of the most popular broad-gauged
instruments of this type is the Dunn, Dunn and Price
Learning Style Inventory used frequently by secondary school
educators. This inventory provides a profile of
environmental preferences (sound, light, temperature),
sociological preferences (self versus peer), and physical
needs. This instrument is often used in conjunction with
the related Productivity Environmental Preference Survey
which is adapted to assess adult preferences. A third
instrument discussed by Curry is the Grasha-Riechman Student
Learning Styles Questionnaire used most often at college
level. Students are asked to scale 90 statements about the
likes and dislikes in instructional environments and
materials. Not mentioned in Curry's review is Canfield's
Learning Style Inventory which can also be classified as an
instructional preference type inventory. This self report
istrument has been used to study in the past to study allied
health students' learning preferences.

Although not as stable as the Cognitive Personality
type or the Information Processing type, the Learning
Preference type assessments have the advantage of enabling
the instructor to make specific alterations to suit
individual student preferences.

Learning Preference Styles Among Allied Health Students

Several studies have been conducted to identify the
instructional preferences of health care students. In a

study carried out by Payton, Hueter and McDonald in 1979,
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Canfield's Learning Style Inventory, a self-report learning
preference inventory, was administered to a sample of 1099
students enrolled in entry-level physical therapy programs.
The study revealed that physical therapy students preferred
friendly relations with teachers, detailed information about
coursework, people-oriented content, and learning by direct
experience and listening modes. Allied health students
enrolled in a number of allied health disciplines were
investigated by Rezler and Rezmovic in 1981 using the newly
developed Learning Preference Inventory. Students preferred
concrete, teacher structured learning situations. Vittetoe
(1983) studied 68 medical technology students and 32
physical therapy students from one university using the
Learning Preference Inventory. Results indicated that these
students also preferred concrete, teacher structured
learning situations. Rogers and Hill (1980) had similar
results with a sample of occupational and physical therapy
students. Rahr (1987) used Gregorc's Learning Style
Delineator and his own learning preference instrument to
study learning styles and preferred learning environments of
allied health and nursing students at the University of
Texas at Galveston. The predominant learning style was
concrete-sequential for physical therapists. Favored
learning activities were note-taking, and lecture and
laboratory in brightly 1lit settings. It is interesting to
note that, as is often the case, learning style was not

predictive of achievement. Table ITI summarizes these
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Instructional Preferences Among Various Allied

Health and Nursing Students

Student Measurement Instructional
Population Instrument Preferences
Allied Health Learning Preference Concrete, teacher
Inventory structured learning
(Rezler & Rezmovic, conditions*
1981)
Allied Health Learning Preference Concrete, teacher
Inventory structured learning
(Vittetoe, 1983) conditions*
Physical Therapy Learning Preference Concrete, teacher
& Inventory structured learning
Occupational (Rogers & Hill, conditions*
Therapy 1980)
Allied Health Gregorc’s Learning Concrete
& Style Delineator sequential*
Nursing (Rahr, 1987)

Physical Therapy

Canfield’s LSI
(Payton, Hueter &
McDonald, 1979)

Friendly relations
with teachers
Detailed course
information
People oriented
Experiential*

*Indicates Physical Therapy students in

sample
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studies and the results.

Not only have health care students been studied with
regard to the conditions under which they prefer to learn,
efforts have also been directed toward discovering the modes
in which allied health and medical students process
information. The instrument most often used to assess
information processing style was Kolb's Learning Style
Inventory (LSI).

Kolb (1984, p. 140-145) theorizes that people have four
basic modes of processing information which shape individual
learning process: the affective mode, the perceptual mode,
the symbolic mode and the behavioral mode. The modes we use
are shaped by heredity, life experience and the demands of
our environment. In childhood, one may learn primarily in
one mode only. As we grow older, we learn by integrating
all four modes. The hallmark of creativity is good
integration of all four modes. Kolb outlines three stages
of development in terms of the maturation of learning
abilities:

1) Birth through adolescence is called the Acquisition
Stage. Basic learning style is developed in this stage
through the growth of the individual's abilities and
cognitive structure. Kolb (1984) suggests that student
attitudes and learning orientations are shaped by early
educational experience because early education teaches
students how to learn.

2) Formal education (at the secondary and post-
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secondary level through work in adult life is called the
Specialization Stage. Early educational experiences are
generalized, but beginning in high school and particularly
in college, specialization of learning begins to develop.
Because this specialization is in the realm of social
knowledge, Kolb (1984) believes that there is a relationship
between learning style and the educational specialty or
discipline students choose to enter. The individual's
abilities and personal characteristics coupled with the
demands of the environment are closely matched in this
stage. Interaction between personal experience and
environmental and social demands mold learning style. Kolb
(1984) hypothesizes that individuals tend to select
environments which are consistent with their personal
characteristics and preferred learning style. An
individual's career can, therefore, be seen as an extension
of learning style developed through previous experience.

3) The final stage encompasses mid-career and
continuing education and is termed Integration. In this
stage individuals are torn by social demands on one hand and
the need for personal fulfillment on the other. Learning
style shifts to appreciate life experiences to the fullest,
evaluate activities and make choices. An increased
awareness of self often accompanies this stage. The
individual may now use learning modes employed less
frequently in the past as new goals and interests emerge.

This self-evaluation and growth often characterize the
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"adult-learner" and a fully integrated learning style is
developed. (Kolb, 1984).

Kolb's model of experiential learning theory is
respresented in a cycle with two bipolar dimensions (Figure
1). The first dimension is labled Concrete Experience (CE)
versus Abstract Conceptualization (AC) and describes how
important immediate and past experiences are to an
individual's unique process of learning. The who rely more
heavily on immediate experience are likely to use processes
consistent with Concrete Experience while those who prefer
to emphasize past experiences to learn will rely more on the
Abstract Conceptualization half of the learning cycle. The
second bipolar dimension opposes Active Experimentation (AE)
and Reflective Observation (RO). Those who prefer a more
active orientation to learning will prefer the AE portion of
the cycle while those who are more passive or reflective in
their learning will prefer the RO portion (Kolb, 1974).
Kolb's model is dynamic in that learners begin with one mode
of processing information and cycle through the remaining
three. For example, learning may begin with concrete
experience by performing an unfamiliar task. The student
moves to the reflective mode by thinking and hypothesizing
about that experience which leads to the formation of some
abstract generalizations which may result in his attempting
to modify his performance when attempting to perform the
task a second time. Kolb believes that learning

orientations and styles are highly individualized and are
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Figure 1. Kolb's Learning Cycle

Concrete

_ Experience

\\

Accommodator Diverger \
Active Reflective
Experimentation Observation
Converger | Assimilator
Abstract «”
Conceptualizaticr

Adapted from Kolb (1985b, p.

9)
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products of a complex combination of biological and learned
processes. All students have some preferences for learning
modes. Some may prefer to reflect on a recent experience
rather than use trial and error methods that are more
prevalent with an active orientation. Ideally, mature
learners move through all four cycles with equal ease.
Realistically, students generally have one or two preferred
modes of learning and some may even overemphasize a
particular mode finding it difficult to learn when it is
necessary to employ a less favorite mode (Kolb, 1974).

Kolb's Learning Style Inventory

The Learning Style Inventory was designed by David Kolb
to measure his experiential learning construct. The
original measure was published in 1976 and is still in use.
The instrument was refined in 1985 and is often referred to
the LSI II or the LSI 1985. This version is the one most
often used to measure learning style today. In her article
reviewing the use of the Kolb instrument in studying nursing
student learning styles, DeCoux (1990) correctly points out
that one of the roadblocks towards establishing good
reliability and validity for this instrument is that
researchers fail to note which form of the LSI they use.

The LSI is a self-report instrument derived from Kolb's
experiential learning theory. It is designed to measure
individual learning style. It is a twelve item, self-
description questionnaire which asks the respondent to rank

order four words in a way that best describes his or her
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learning style. One word in each column corresponds to one
of four learning styles: concrete experience (feeling),
reflective observation (watching), abstract
conceptualization (thinking) and active experimentation
(doing). The rankings are then summed in four columns and
combined to give two orientation scores: abstract
conceptualization/concrete experience and active
experimentation/reflective observation. If the individual
has a positive score on the AC/CE scale, that indicates a
more abstract learning style while a negative score
indicates a more concrete learning style. 1In the same
manner, a positive AE/RO combination score indicates a more
active learning style, while a negative score characterizes
a more reflective style. By plotting the two combination
scores on two intersecting axes and locating the point of
intersection (Figure 2), students can determine their
learning style type by pinpointing the location in one of
four quadrants. The quadrants are labeled: Accomodator,
Diverger, Converger and Assimilator (Kolb, 1981). It is
important to recognize that learning orientation is an
individual's relative reliance one or more of the four
learning styles: concrete experience, reflective
observation, abstract conceptualization and active
experimentation. The learning style type is the combination
of the orientations. Another error often made by
researchers is the confusion of these terms and their

relative meanings (DeCoux, 1990).
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Figure 2. Kolb's Learning Style Type Grid
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In developing the LSI, Kolb grouped undergraduate
majors into three categories: arts (English, foreign
language, education/liberal arts, philosophy, history and
music, (n=137); social science (psychology,
sociology/anthropology, business, economics, political
science, n=169); and physical science (engineering, physics,
chemistry, mathematics and other sciences, n=277). After
administering the test, he accurately predicted that
students majoring in the arts would score high on the
concrete experience/reflective observation scales and would
therefore be classified as divergers. Students with majors
in the physical sciences would be classified as convergers
with scores high in abstract conceptualization and active
experimentation while those students with majors in the
social sciences would fall somewhere in between. Social
science and physical science majors did not differ
significantly on the AE/RO dimension.

Kolb (1985) contends that human service disciplines
have concrete, people oriented learning orientations and
predicts that physical therapists will fall into the
Accomodator learning style inventory. Kolb also believes
that women tend to be more concrete than men and that the
tendency towards abstractness increases slightly as one
grows older. He states that the tendency to use active
experimentation as a learning mode increases as a student

progresses academically (Kolb, 1985).



27
Construct Validity and Instrument Reliability in
Style Assessment
Although recommended and widely used, learning style
assessment instruments are not without flaws which should be
taken into consideration. Sewall (1986) reviewed the Myers-
Briggs Type Indicator, the Gregorc Style Delineator, the
Canfield Learning Styles Indicator as well as the Kolb LSI
and found that there were "significant measurement and
related technical problems present in all the instruments
reviewed" (p. 58). Sewall suggests a wider normative base
for all assessment instruments including a well defined
sample of adult continuing education students and more
complete development of theoretical constructs. Since
estimates of reliability are somewhat unstable for even
short periods of time for all four instruments, a greater
emphasis should be placed on the homogeneity of the
instrument from a single administration rather that using it
as a predictor of future preference. Ipsative scores
produced by these measures appear to be inflating the
validity studies. 1In reviewing the reliability of the 1976
version of Kolb's LSI, Hunsaker (1980) found the instrument
lacking in reliability and cautions against using the LSI
for making broad judgements about educational practices and
career predictions. However, she also states that the
learning model itself appears to "receive enough support to
warrant further use and development" (p. 151).

In a similar review of six instruments of learning

—




28
style assessment, Rule and Grippen (1980) voice similar
concerns with regard to instrument stability, but also offer
some practical advice.

Though. . . length of existence does not necessarily

mean the instrument is any more valid or reliable than

its newer counterparts. What the older instruments

do have is the vast amount of available information

that, when properly examined provides the basis for

informed choices concerning the instrument user; e.g.,

the theoretical "fit", reliability and validity

for the proposed population sample, and how to best

interpret results. (p. 18)

Information Processing Styles of Allied Health and Medical
Students as Measured by Kolb's LSI

The following describes studies of health care student
populations which have been carried out using Kolb's LSI to
measure information processing style. Plovnick investigated
the learning styles of 64 senior and 72 freshmen medical
students using Kolb's LSI. Fifty-six percent of the sample
were classified as convergers, preferring abstract
conceptualization and active experimentation orientations to
learning. Similar results were found by Wunderlich and
Gjerde (1978) studying 109 physicians and 44 residents.
Forty-six percent of that population also chose converger
learning styles.

Converger was also the predominant learning style for

physical therapists, dieticians, medical technologists and
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occupational therapists studied by Bennett (1978) using
Kolb's LSI. Gary (1984) found a similar orientation present
when studying a large sample (n=501) pharmacy students.
Nurses were found to have an accomodator learning style
which combines concrete experience with active
experimentation.

The relationship between learning styles, as measured
by Kolb's LSI, and preference for instructional activities
was studied for 163 dental hygiene students and 26 faculty
members. Most of the students and the faculty were
identified as being accomodators or divergers. Different
learning style groups preferred different learning
activities. Interestingly, faculty were able to predict
their students' predominant learning style (Carrier, Newell
& Lange, 1982). Similarly, Laschinger (1986) found that
third year baccalaureate nursing students had a concrete
learning orientation. Sixty-two percent were found to have
either a divergent or accomodator learning style. 1In
contrast, 56% of the baccalaureate nursing students studied
by Highfield (1988) preferred an assimilator learning style
which has a more abstract orientation. Haislett, et al
(1993) also found that baccalaureate students (n=100) who
were studied to determine the relationship between grade
point ratio and learning style, were mainly classified as
assimilators and divergers. In addition, the
assimilator/diverger group had significantly higher grade

point ratio. Barb (1991) chose the LSI 1985 to investigate
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the learning style of entry-level physical therapy students
(n = 167). The predominant learning style was found to be
assimilator (a combination of reflective observation and
abstract conceptualization).

In summary, there are no clear trends in learning
styles or learning preferences for nursing students or
allied health students as a whole. Those involved in health
careers exhibit a wide range of learning styles. However,
there appear to be a few similarities present in learning
styles and preferences of physical therapy students based
upon the research done to date. The chart on the following
page summarizes the findings (Table III). Learning
preferences seem to be for teacher-centered, well-organized
learning environments. Physical therapy students tend to
have an information processing style that is more abstract
than concrete as measured by Kolb's LSI. At the present
time, there is no research reported using physical therapist
assistant students as subjects either as a succinct group or
as part of a larger population.

The Effect of Gender, Age and Previous Educational
Experience on Learning Style

Kolb (1984) contends that women tend to have a more
concrete learning style, while men tend to be more abstract.
He also believes that there is a slight trend towards
abstractness as people grow older and that the tendency
toward the active experimentation learning mode increases as

one progresses academically.
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Information Processing Styles Among Health Care Students

According to Kolb’s Learning Style Inventory

Student Investigator Learning
Population Style
Medical Plovnick (1975) Converger
(active/abstract)
Medical Wunderlich & Converger
Gjerde (1978) (active/abstract)
Allied Health Bennet (1978) Converger
(active/abstract) *
Pharmacy Gary (1984) Converger
(active/abstract)
Dental Hygiene Carrier, Newall & Accommodator
Lange (1982) (active/concrete)
Diverger
(reflect/concrete)
Nursing Laschinger (1986) Accommodator
(active/concrete)
Diverger
(reflect/concrete)
Nursing Highfield (1993) Assimilator
(reflect/abstract)
Diverger
(reflect/concrete)
Nursing Haislett (1993) Assimilator
(reflect/abstract)
Barb (1991) Assimilator

Physical Therapy

Allied Health

Katz & Heinmann
(1991)

(reflect/abstract) *

Assimilator
(reflect/abstract) *

*Indicates Physical Therapy Students in sample
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Unfortunately, the existing research using health
career students as subjects has been inconclusive for most
of these suppositions. Neither sex, age, nor educational
background were found to have significance when compared
with learning style as measured by the LSI (Vittetoe &
Hooker, 1983; Highfield, 1988; Barb, 1990). Although Barb
(1991) found no predominance of a distinct learning style
among males or females in his study of physical therapy
students, males in his study were found to be significantly
more abstract in their learning orientation than females.
Using the Student Learning Style Scale and a self-developed
demographic instrument, Miller (1990) found that when
surveying practicing physical therapists, 90% classified
themselves as conscientious and 82% reported their learning
style as collaborative and participatory. Miller found no
relationship between learning style and any demographic
information.

It appears that there is very limited support for
Kolb's premise that age and previous educational experience
have an effect of learning style of health care students and
health care practitioners. There does seem to be
comparitively more support for the hypothesis that gender
has an effect on learning style.

Learning Style and Career Choice

According to Kolb's experiential learning theory, an

individual's personal characteristics and the demands of the

environment have a causal effect on learning style. In
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addition, people tend to choose environments which are
compatible with their preferred learning style. In that
way, an individual's career choice is closely related to
learning style (Kolb, 1984).

Taken as a whole . . . career choices tend

to follow a path toward accentuation of one's
specialized approach to learning. Learning
experiences congruent with learning styles
tend to positively influence the choice of
future learning and work experiences that
reinforce that particular learning style.

(p. 176)

Kolb (1981) suggests that human service disciplines
have concrete, people-centered learning orientations. He
predicts that physical therapists will fall into the
accomodator learning style guadrant.

In a replication study, the LSI was given to 200
practicing physicians and medical students. Contrary to
previous findings, there was no association between learning
style and career choice in medicine (Wunderlich & Gjerde,
1978). In contrast, in a study which used a learning
preference inventory to study physicians, differences were
found among doctor's preferences for learning and
interacting with others according to different career
specialties (Jewett, et al, 1987).

As part of the Continuing Professional Education

Development Project at Pennsylvania State University, the
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learning styles of 148 practicing professionals
(accountants, architects, clinical dietitians and nurses)
were investigated using Kolb's LSI. It was concluded that
the LSI did have some ability to correlate career choice
with learning style in a group of mature practitioners. As
a result, researchers were able to develop efficient
learning packages for the four professions studied (McCart,
1985) .

To summarize, the existing research on learning style
and health care education presents a rather confusing array.
Different instruments of varying stability are used to
measure a wide range of traits with conflicting results in
many cases. To complicate the issue further, there is not a
sufficient amount of research done with any one measure of
learning style to develop a good normative sample for
comparison. It is clear, however, that teaching style,
instructional methods and materials do have an effect on
student achievement. This suggests that effective teaching
is a matter of finding a correct match between the learning
styles of the student and the teacher (Sheffield, 1974;
Gregorc & Ward, 1977; Conti & Welborn, 1986). Educators who
wish to maximize the teaching/learning process do well to
recognize individual preferences and implement activities
which best assist students. The notion of improving
instructional methods and outcomes by addressing the obvious
differences in the way students learn seems ample reason to

continue to investigate and add to the body of knowledge.




CHAPTER IIT
METHODOLOGY
Research Design

An experimental approach was used to describe a
convenience sample of physical therapist assistant students.
The following were the objectives of the study:

1) To determine the predominant learning style of
first year physical therapy assistant students.

2) To determine if there is a relationship between
student learning style and age.

3) To determine if there is a relationship between
student learning style and gender.

Sample

The sample population of this study consisted of
students enrolled in the second semester of the first year
of the Physical Therapist Assistant Program at Tulsa Junior
College from 1990 through 1995. The convenience sample was
a cluster type which included 96 students. Demographic data
on student age and gender was gathered from existing student
records.

Data Collection

The data was collected during the second semester of
the program during a regularly scheduled class. The
inventory was administered by the instructor who is also the
author of the study. A statement regarding student
participation and confidentiality was read to each class

previous to the administration of the inventory (Appendix
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A) . Students were told that the instrument that they were
about to fill out was an assessment to help them identify
their preferred modes of perceiving and processing
information. Students were alsoc told that the results of
the research would be used by the instructor and others to
improve curriculum preparation and assist in developing
instructional materials and methods for physical therapist
assistant students. Students were assured that the
inclusion of their test results in the research project was
strictly voluntary and if they chose not to participate,
they should not return the original inventory to the
instructor but should retain it for their own use. When
students had completed the inventory and the analysis, they
returned the originals to the instructor who assigned an
identification number to each inventory. The inventories
were copied and the originals returned to the students.
The corresponding demographic information on student
age and gender was obtained from student records. Student
names were then replaced with the assigned identification
number, thus assuring anonymity of the participating
students. If the student did not return his or her
inventory to the instructor, he or she was not included in

the study. Since the data used in the study could not be

identified by name, there was no way to determine individual

student participation.
Evaluation Instrument

The instrument used for evaluation was Kolb's Learning

& e

Oimin

Fv3Ty 139



37
Style Inventory 1985 purchased from McBer and Company,
Boston, Massachusetts (Appendix B).

Kolb (1981, p. 5-6) described four specific learning
styles based upon the learner's preference for perceiving
and processing information. They are: 1) Diverger, 2)
Assimilator, 3) Converger, and 4) Accomodator. Respondents
are asked to complete twelve items by rank ordering the
sentence endings which best describes how they would go
about learning something new. Students are asked to give a
rank of four (4) for the sentence ending that describes how
they learn best, a rank of one (1) for the sentence ending
that they least prefer, a rank of three (3) for their second
favored ending and finally, a rank of two (2) is assigned to
the remaining ending. Instructions for completing the
inventory are also written in the inventory booklet itself
for students to refer to while completing the inventory.

After all items are completed, the sums of the scores in
each of four categories which correspond to the learning
styles: 1) Concrete Experience (CE) 2) Reflective
Observation (RO) 3) Abstract Conceptualization (AC) and
Active Experimentation (AE) were calculated. The resulting
raw scores range from 12 to 48. Students plot and connect
their four scores on "The Cycle of Learning" to form a shape
that looks roughly like a kite. This operation helps
students to understand their relative strengths and
weaknesses in learning. The explanation states that

different learners start at different places in the cycle.
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To be most effective in learning, learners should progress
through each stage rather than relying on just one mode to
assimilate information (Kolb, 1976, p. 4).

The AC/CE combination scores were obtained by
subtracting the CE score from the AC score. The AE/RO
combination score was obtained by subtracting the RO score
from the AE score. Students were assured that it is
possible to have a negative score in either case. A positive
score in the AC/CE scale indicates a preference for an
abstract learning style while a negative score indicates a
learning style that is more concrete. Likewise, a positive
or negative score on the AE/RO scale indicates a more active
or reflective style, respectively (Kolb, 1981).

Once the AC/CE and AE/RO combination scores are
calculated, they are plotted on the Learning Style Type
Grid. The AC-CE score is plotted on the vertical axis. The
AE-RO score is plotted on the horizontal axis. It is
important to note that the two axes do not intersect at
zero. The AE-RO axis intersects the AC-CE axis between the
points 3 and 4, which the AC-CE axis intersects the AE-RO
axis at AE-RO point 6. Drawing perpendicular lines from the
plotted points provides an intersecting point in one of the
four quadrants which indicates the student's learning style
type (Kolb, 1981, p. 6-7). The characteristics of each of
the four types are then discussed:

1) Convergers' greatest strengths are problem solving

decision making and the practical application of ideas.
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These people prefer dealing with facts and technical tasks
rather than interpersonal issues.

2) Divergers' strengths lie in their imaginative
abilities and the ability to view situations from several
points of view and to organize many related variables into a
meaningful whole. These people are interested in other
people and tend to be oriented towards values and feelings.

3) Assimilators' greatest strength is the ability to
create abstract models and use inductive reasoning. These
people are less focused on people and more concerned with
ideas and concepts. It is important to them that theories
are logical and precise.

4) Accommodators' greatest strength lies in doing
things and getting involved in new experiences. These people
like to seek out new opportunities and are risk-takers.

They like to solve problems using a trial and error
approach. These people like to interact with other people
but may be impatient with those who are more deliberative
(Kolb, 1984, p. 76-78).

The instrument ends with an explanation of how to apply
learning style to the problem solving cycle and career
choices (Kolb, 1981, p. 9-12).

Instrument Reliability and Validity

Kolb (1985, p. 4-5) demonstrated coefficients of 0.75 -
0.80 for the split-half reliability of the LSI 1985 using
the Spearman-Brown prophecy formula. Geller (1979) and

Wunderlich & Gjerde (1978) report test-retest reliability
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coefficients between 0.72 and 0.84 on the combination scores
providing support for the reliability of the instrument.
Split-half coefficients of approximately 0.80 are consistent
with most psychological self-report instruments (Kolb, 1976,
p. 14). Wunderlich and Gjerde (1978) found test-retest
correlations from 0.44 to 0.72 which were significant at the
0.05 level. Kolb (1981 p. 4) reports that the four scales
and combination scores show good internal reliability
ranging from 0.73 to 0.88 using Cronbach's Alpha.

The validity of the LSI 1985 has been tested by
correlating results with the Myers-Briggs Type Indicator,
the Thematic Apperception Test, (TAT), measures of n
Achievement, n Power, and n Affiliation, the FIRO-B, two
graduate aptitude tests, a personnel aptitude test, and two
creativity tests (Kolb, 1976, p. 27-31).

Data Analysis

Data were analyzed using descriptive statistics and the
non-parametric test, Chi Square. Non-parametric tests were
chosen because students in the sample are included secondary
to a competitive selection process. The selection process at
Tulsa Community College involves assessing student's
likelihood of success in the program based upon ACT scores,
accumulative grade point average, a writing sample, a
structured interview and evaluation of interest by a
clinical instructor observing student reactions in the
clinical setting. Additional credit is given to students who

have some work experience in a health care field.
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Therefore, members of the sample do not represent a normal
distribution of students at Tulsa Community College.
Because students are all selected using the same admission
criteria, the sample is quite homogeneous, precluding the
use of parametric statistical tests. The data collected in
this study is nominal in nature which requires non-
parametric statistical treatment (Key, 1993).

The Chi Square statistical test is used when the
investigator is interested in "goodness of fit" between the
observed number of responses for each category and the
expected number of responses for each category that would
occur by chance. In this case, the frequency of responses
in each category is compared with a hypothetical population.

Determining Predominant Learning Style

Once students' individual learning styles were
determined, students were grouped according to the four
learning style categories defined by Kolb: Converger,
Diverger, Assimilator or Accomodator. Numbers in each
category were summed and expressed as a percentage of the
whole group. In this way, a predominant learning style for
the group could be identified. Single sample Chi Square
analysis was used to test for significance.

Determining the Degree of Abstract Learning and Active
Learning Preferred
To determine the degree of concrete or abstract
learning preferred by students, individual AC/CE scores were

summed and a mean AC/CE score was determined for the sample.
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Similarly, to determine the degree of active or reflective
learning preferred by students, individual AE/RO scores were
summed and a mean AE/RO score was obtained. Once again,
statistical significance was tested using single sample Chi
Square analysis.
Analysis of the Relationship between Learning Style and
Student Gender and Age
Using the demographic information collected from
student records students were divided into three arbitrary
age categories: 18 - 29 years; 30 - 41 yrs.; and students
over 41 years of age. In comparing frequencies of
occurrence in two or more categories of two or more groups,
the statistical test of two-way Chi Square analysis is
recommended (Key, 1993).
Demographic information was also used to assign
students to the appropriate gender group. Two-way Chi
Square analysis was also used to test for significance in

the relationship between student gender and learning style.



CHAPTER IV
Findings
Predominant Learning Style

When the AC/CE and AE/RO combination scores for each
student were plotted on the learning style grid, an
individual learning style was determined. A total of
37 students out of the 96 in the sample reported an
Assimilator type learning style. Expressed as a percentage,
39.4% of the sample were categorized as Assimilators.
Single sample Chi Square analysis of the frequency of
distribution of students' learning styles across the four
categories gave a value of 9.750 which was significant at
the .05 level (Table IV). The predominant learning style of
this sample proved to be an Assimilator style showing
preference for more abstract, reflective learning activities
(Figure 3).

The individual AC/CE combination scores of the LSI
1985 were plotted on the vertical axis of the Learning-Style
Type Grid. The scores reflect the degree to which the
student reported preferring to learn in either a concrete or
an abstract mode. Scores toward the negative range
indicated a preference for more concrete learning situations
while those toward the positive direction indicated a
preference for more abstract modes. Frequencies for the
individual AC/CE are listed in Table V. The individual
combination scores were summed and a mean AC/CE score for

the sample was determined. The mean AC/CE score for this
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Table IV
Frequencies of Learning Styles of First Year Physical

Therapist Assistant Students at Tulsa Community College
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Learning Style Number of Students Percentage of
Sample
Accomodator n = 18 18.8%
Assimilator n = 37 38.5%
Converger n =19 19.8%
Diverger n = 22 22.9%




45
Figure 3. Learning Styles of First Year Physical Therapist

Assistant Students at Tulsa Community College

50
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Frequencies and Mean AC/CE Scores of First Year Physical

Therapist Assstant Students at Tulsa Community College

Table V
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AC/CE Number of AC/CE Number of
Values Students Values Students
= n = n = n =
= 22+ 1 % i B 5| 3
- 13.0 2 120 1
= 1150 3 13.0 2
= 10.0 1 14.0 3
- 9.0 2 15.0 1
- 8.0 1 16.0 3
= 6.0 3 7.0 2
= 5.0 3 18.0 1
- 4.0 3 19.0 1.
=: 30 4 20.0 il
- 2.0 1 21.0 2
0.0 6 22.0 1
1.0 3 23.0 3
2.0 6 25,0 2
30 3 26.0 1
4.0 3 27.0 1
5.0 4 28.0 2
6.0 2 29.0 2 1
70 8 32«0 1
8.0 1 Total 96

2.0 5
Mean AC/CE 6.240 Chi Square 45,792

df 40
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sample was 6.240 (range = +4 to +29) indicating that this
sample of physical therapist assistant students preferred a
more abstract learning orientation (Table V). The AC/CE
scores failed the single sample Chi Square test of
significance with a value of 47.50.

The AE/RO score is represented on the horizontal axis
of the Learning Style Grid illustrating learning preferences
which ranged from the more active learning orientations with
positive scores to a more reflective learning orientations
and scores in the smaller and negative direction. The
individual AE/RO frequencies are shown in Table VI. The
individual AE/RO scores were summed and the mean AE/RO score
for this sample was found to be 2.656 (range = +6 to -21)
indicating that these students reported having a more
reflective learning orientation (Table VI). Single sample
Chi Square analysis of the individual AE/RO scores also
failed to show statistical significance with a value of
45,792.

In Figure 4, the mean AC/CE combination scores and
the mean AE/RO combination scores for the sample are
plotted on the Learning Style Grid. It is interesting to
note that though both sets of combination scores failed
to show significance, there is a definite tendency towards
abstract, reflective learning modes in this sample.

Relationship between Learning Style and Age

Based upon birth date information collected from

existing student records, students were grouped according



Table VI
Frequencies and Mean AE/RO Scores of First Year Physical

Therapist Assistant Students at Tulsa Community College

AE/RO Number of AE/RO Number of
Values Students Values Students
n = n = n = n =
=-27.0 1 3.0 1
—230 Al 4.0 6
-20.0 a 5.0 4
-18.0 1; 6.0 5
=1 70 2 7.0 2
=16.0 1 8.0 3
=-15.,0 3 9.0 4
-14.0 1 10.0 1
=1 25 1 12.0 2
=11.0 4 13.0 1
=000 a 150 7
~9:0 5 16.0 1
=0 1 18.0 4
-6.0 1 19.0 <l
=540 5 20.0 4
-4.0 2 22.0 1
-~3.0 1 25.0 i |
=2.0 2 Total 96
0.0 3
Mean AE/RO 2.656 Chi Square 47.50

af 40
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Flgure 4. Mean AC/CE and AE/RO Scores of Tulsa Community
College Physical Therapist Assistant Students Plotted on

Kolb's Learning Style Grid
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age: 18 to 29 years old (n = 31); 2) 30 to 41 years old (n =
41); and 3) students over 41 years old (n = 23). Next, the
three age groups represented in the sample were compared
with student learning styles (Table VII). Using two-way Chi
Square analysis to test the data, the resulting value of
2.559 did not prove a significant relationship between age
and learning style. Table VII also shows the percentage of
students in each age group reporting a given learning style.
No trends are apparent when the data are viewed in this way
other than to note that older students tend to be more
evenly distributed across the four learning styles than the
younger students.

The Relationship between Learning Style and Gender
The same statistical test of two-way Chi Square, was used to
compare students' learning style with student gender. There
were 70 females and 26 males in the sample (Table VIII).
The Chi Square value of 6.170, although much higher than the
value for the learning style/age group comparison, was not
indicative of a significant relationship between student
learning style and gender. To view the data in another
light, the percentage of males in the sample with an
Assimilator learning style is 57.7%. The percentage of
females in the sample reporting an Assimilator learning
style is only 31.4%. Females were almost equally
distributed across the four learning style categories while
the majority of the males were Assimilators. This may

indicate that males were comparatively more abstract and



Table VII
Frequencies of First Year Physical Therapist Assistant

Students at Tulsa Community College by Age
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18 - 29 30 - 41 >41 yrs. Total
yrs. yrs. n = 23

n = 31 n = 41
Accomodator 6 7 4 17
%¥Total 35.3% 41.2% 23.5% 100%
Diverger 6 11 5 22
%¥Total 27.3% 50% 22.7% 100%
Converger 7 7 B 19
%Total 36.8% 36.8% 26.5% 100%
Assimilator 12 16 9 37

%Total 32.5% 43.2% 24.3% 100%
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Table VIII
Frequencies of First Year Physical Therapist Assistant

Students at Tulsa Community College by Gender

Learning Females % Males % Total
Style n = 70 Females n = 26 Males
Accomodator 16 22.8% 2 8.0% 18
Diverger 17 24.3% 5 19.2% 22
Converger 15 21.4% 4 15.4% 19

Assimilator 22 31.4% 15 57.7% 37




reflective in their learning styles than females in this

sample.
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CHAPTER V
Conclusions, Implications and Recommendations

It is of some interest that physical therapist
assistant students appear to have a predominant learning
style. Over 39% of the students in this sample expressed a
preference for abstract conceptualization coupled with a
reflective observation approach to learning. These results
do not confirm Kolb's prediction that those who choose
occupations in the human service disciplines, including
physical therapy, have more concrete learning orientations.
His prediction that these individuals will fall into the
Accommodator (concrete - active) gquadrant is not supported
by this study.

Kolb maintains that people choose courses of study that
fit their learning style (1984). Others have found that
there are similar learning styles among students in similar
courses of study (Laschinger, 1986; Vittetoe, 1983; Rahr,
1987; Katz & Heimann (1991) and Haislett, et al, 1993).

Barb (1991) found a statistically significant number of
physical therapist students in his sample shared a
predominant learning style, specifically that of an
Assimilator. 1In this sample of physical therapist assistant
students, though there were students who had learning styles
in all four gquadrants of Kolb's learning style grid, a
significant number of the students also had an Assimilator
learning style. Given this information, there appears to be

some support developing for the suggestion that PT and PTA
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students exhibit similar learning styles, although not the
one Kolb predicts.

There is an additional area of conflict in applying
Kolb's theoretical construct to this study. Kolb describes
an Assimilator as one who is "less focused on people and
more interested in abstract ideas and concepts" (1981, p.
7). That characteristic is not generally observed in
physical therapist assistant students, virtually all of whom
profess a strong desire to work with people as a primary
reason for entering the field in the first place (Reese,
1996). This observation seems to belie Kolb's premise that
learning style and career choice are closely related.
Further study is needed to confute this entirely, however.

The age of students did not appear to be related to
learning style in any way. Though Kolb asserts that
students grow more abstract in their learning style as they
grow older (1984), that was not demonstrated in this study.
In fact, the older students in this study were more equally
distributed across the four learning styles than their
younger cohorts. The conclusion to be drawn here is that,
as long as one is dealing with adult learners, there may be
less reason to be concerned about the wide variation in age
in non-traditional classrooms than previously hypothesized.
The results of this study indicate that gender and learning
style are not significantly related according to Chi Square
analysis. It should be noted, though, that a larger

percentage of the males in the sample (57%) reported an



56

Assmilator learning style than the females (31%). Males in
this sample appear to be more abstract and reflective in
their approach to learning, a trend also identified by Barb
(1991). It could be that in making decisions regarding
teaching-learning methods in the classroom, the number of
male students in the population is a variable to consider.

The Assimilator in the Physical Therapy Curriculum

Students with an Assimilator learning style are likely
adept at transforming a large amount of information from
multiple sources into a logical conceptual framework. They
prefer to begin the learning cycle with demonstration rather
than with more active "hands on" trial and error methods.
Assimilators may also be very good at creative problem
solving and brainstorming across a wide range of ideas.

These students are well suited for the way in which
learning activities are conducted in formal learning
environments found in most physical therapy curriculums.
Traditional teaching methods employed in physical therapy
education are structured to provide students with theories
and background information for treatment from which they
develop abstract conceptualizations. Opportunities are then
provided for students to observe demonstrated techniques and
follow with repeated practice. Finally, they apply the
concepts and the skills in a clinical practicum. Students
work from a rather passive base of reflection and
conceptualization and move towards a more active mode of

learning as the amount of clinical experience in the

——— ——




57
curriculum increases. This is a very comfortable learning
progression for the Assimilator, though the shift towards
more active modes may prove difficult in some instances,
depending upon how entrenched students are in their learning
preferences.

Additionally, students spend a considerable amount of
time critically observing human movement and patient
response to treatment. Students must learn to develop acute
observation skills and analyze what they see. Good problem
solving ability is a necessity in formulating logical
treatment procedures based upon those observations and upon
theoretical constructs learned in the classroom. Students
who are good at these types of activities find the skills
attributed to an Assimilator learning style very useful,
i.e., the ability to reflect on what is observed, the
ability to assimilate a wide range of information and
observations into a logical, concise model and the ability
to make clinical decisions based upon that theoretical
model.

At this juncture, a provoking question arises: do
students select this field of work because they are good at
these kinds of learning activities already or do they become
good Assimilators because that is what their present
environment demands? The alternative to the view that
students come to this course of study with a predisposition
for a particular learning style is that students shift

learning style to fit the requirements of the course content
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and learning activities. This phenomenon has been observed
before. First year medical students show a definite shift
in learning style from their first to their fourth year. 1In
the beginning, first year students used abstract
conceptualization as their preferred learning style but by
their fourth year, the group had moved more towards an
active experimentation mode, presumably in response to a
change in the learning environment (Kolb, et al, 1974). It
is also known that the majority of students, while having
definite preferences about learning orientations, do have
some flexibility in learning style. 1In fact, Kolb feels
that the mark of a strong student is his or her ability to
shift learning orientations according to the demands of the
material and or learning tasks at hand (1984).

In summary, students are either coming to the PTA
program at Tulsa Community College with a bias towards a

particular learning style, possibly as a function of the

selection process, or after admission they successfully make

a shift in learning style and simply employ the style which

best suits the requirements of their learning environment at

the time. All things considered, the latter alternative
seems the most plausible.
Implications for Planning Learning Activities
and Curriculum Design
Whether students come to the Tulsa Community College
Physical Therapist Assistant Program with a particular

learning style or are molded by learning experience, it

Ty
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Seems a reasonable corollary that if a comparatively large
percentage of students in a population exhibit a preference
for a learning style, whatever the cause, then that bias
ought to be taken into consideration when planning learning
activities for that group. However, there are several ways
in which learning style information can be used in the
classroom to enhance learning for all students.

Since a significant number of students may tend to use
an abstract conceptualization approach rather easily, that
orientation can be used as a "home base" for planning
learning. The use of diagrams, flow charts and models to
help students form and visualize abstract concepts should be
successful. Graham (1996) indicated that verbalizing
concepts was important in gaining conceptual understanding
in the physical therapy classroom. Group collaboration,
study groups and discussion of concepts with peers help
students to "grasp concepts at high levels of understanding"
(p. 861). Discussion with faculty and clinical instructors
help students internalize concepts and assists students in
applying concepts to clinical practice. Students can work
together in groups according to learning style. Allowing
students to work with students who have a similar learning
style gives them the opportunity to take advantage of their
innate abilities as a focus or starting point for learning.

Students can use their tendency toward reflection to
employ past or recent experiences as a framework or context

for new information and concepts. Learning activities and
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assignments can be structured in such a way as to encourage
students to use their clinical experience, laboratory
experience and even everyday life experience to help develop
conceptual knowledge. Curriculum design which integrates
clinical experience throughout the course of study rather
than concentrated at the end provides students with
opportunities for good contextual learning and application
of concepts developed in the classroom. Using this pattern
may also facilitate the required shift from a more
reflective learning style employed in the classroom to a
more active learning style required in the clinic.

Alternatively, instructors may use student learning
style information to form a more individual approach to
learning and to encourage flexibility in learning
orientations. In a discussion of implementation of learning
style information in the classroom, Grasha (1990) suggests
that the best way to use that information is by helping
students understand their own learning style and by
providing a variety of instructional strategies in an
environments which encourages self-directed learning. For
example, students may choose to learn new information either
by listening to a lecture or video tape or by doing library
work. Prepared worksheets which students bring to class may
then be the basis for small group discussion to help
students summarize materials or identify important points.
Class time can then be used to help students analyze and

expand their understanding. Simulated laboratory
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experiments can be used to create more diversity in learning
in the classroom (Dixon, 1985; Grasha, 1990) and are an
excellent precursor for clinical experience. The advent of
computer assisted learning and interactive learning software
programs present some promising possibilities for self-
directed learning. It becomes the responsibility of the
student to employ learning activities which are best for
herself or himself.

Kolb advocates helping students learn about their own
learning style and using that information to become more
well-rounded learners, able to switch easily from one
learning orientation to another. Bernice McCarthy (1980)
has designed an instructional approach to classroom teaching
based on Kolb's learning theory. McCarthy's application
outlines in detail how to structure learning in such a way
as to move through all four quadrants in Kolb's Learning
Cycle. Each of the four learning approaches are equally
valued. In this way students are not only successful in the
areas in which they are already facile but also learn to
take advantage of learning activities which they might not
be as likely to choose.

Svinicki & Dixon (1988) also describe a theoretical
framework for organizing classroom activities based on
Kolb's Learning Cycle. Beginning the learning cycle with
concrete experience, the instructional sequence and moves
clockwise through reflection, conceptualization,

experimentation and application (Figure 5). At each of the
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Figure 5.

Kolb's Learning Cycle
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four quadrants of the cycle, different learning activities
are used. Activities are also varied as to the amount of
student involvement required as Svinicki and Dixon maintain
that some disciplines may rely more heavily on more active
approaches to learning than others and those constraints are
taken into consideration. This type of design can be used
across a curriculum to sequence instruction throughout an
entire course of study. In this way all students will find
learning activities that suit their particular learning
style at some point. 1In addition, using these kinds of
teaching techniques should, theoretically at least, allow
students to become stronger in their ability to learn in any
given situation as the learning environment changes (i.e.
from the classroom and laboratory to the clinic). 1In
whatever way instructors decide to use learning style
information, by designing learning activities which are
comfortable for the majority of students, by assisting
students in coping with changes in the learning environment,
or by helping students use learning style information
individually, having that information to begin with is an
asset to the teaching-learning environment.

Recommendations for Further Study
Further research comparing student learning styles
before entering a program with the results of a similar
assessment upon graduation would help to clarify the issue
of shift in student learning style. A longitudinal research

design is suggested to determine whether the learning style
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of physical therapist assistant students remains constant
from the beginning to the end of the PTA course of study and
then on into clinical practice. The demands of clinical
practice may require an entirely different approach to
problem solving and consequently affect learning style.

Data collection on previous work and student
educational experience to explore the relationship of these
factors to learning styles in the same population might
provide some interesting insights into learning
orientations. Examination of the relationship between
learning style and achievement in this population is also
worthwhile.

Finally, as suggested earlier, using Kolb's LSI 1985
(the revised version) to study the learning styles of
physical therapist assistant students in other samples will
add to the existing body of knowledge on the subject of
learning style and provide stronger normative group for

comparison.
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The inventory that you are about to take is designed to
help you determine your preferences for learning and
processing information. You will be able to use this
information to improve your classroom and study efforts and,
hopefully, help you to take advantage of many different
learning opportunities. The inventory is called the Learning
Style Inventory and was developed by Dr. David Kolb in 1985
and has had widespread use in medical education.

The results this inventory are completely confidential.
You do not have to share this information with anyone else,
though you may find it interesting to compare your results
with your classmates, if you would like to do so.

I am conducting a research project on the learning
styles of physical therapist assistant students and would
like to include your inventory as part of the data.

Students will not be identified by name as part of the
project-—-it will not be possible to identify students’ data
by name. Your participation is completely voluntary and
your decision to participate will not affect your grade in
this course.

If you decide to participate, after completing the
inventory and the discussion, hand the completed inventory
to me. I will copy them and return the originals to you in

one or two days.
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Learning-Style Inventory

1. When | learn: —lliketodeal  ___|liketowatch ___|Iliketothink "1 like to be
with my and listen. about ideas. doing things.
feelings,

2. | learn best when: — | trust my 1 listen and — 1 rely on logical | work hard to
hunches and watch carefully. thinking. get things done.
feelings. =

3. When [ am learning; — | have strong __ lamquietand ____1tend to reason | am responsible
feelings and reserved, things out. about things.
reactions.

4. | learn by: ) ___feeling. watching. ____thinking. doing.

5. When | learn: | am open to — I look at ail _| like to analyze I like to try
new experiences. sides of issues. things, break things out.

them down into
3 R .. .. ... R -

6. When | am learning: I am an — laman’ ~lama ic;gical — | am an active
intuitive person. observing ;T lecpersom. T - person.

person. - - .0 By

7. | learn best from: personal ____ observation. rational theories. __ a chance to try
relationships. - . out and

practice.

8. When [ learn: | feel personally | take my time I like ideas and __ | like to see
involved in before acting. * theories. results from my
things. e waork,

9. | learn best when: 1 rely on my | rely on my —| rely on my I can try things
feelings. observations. ideas. out for myself.

10. When | am leaming; | am an —_ | am a reserved —_ _Tamarational ___lama
accepting person. . . " person, - . responsible
person. person.

11. When | learn: Il getinvolved. ____1 like to observe. | evaluate Il like to be

things. active.

12. | learn best when: — |l am receptive ____| am careful. | analyze ideas. ____ [ am practical.
and open-

minded.

TOTAL the scores ' D D D D
from each column: Column 1 Column 2 Column 3 Column 4
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The Cycle of Learning

The f . . ;
e four columns that you have just totaled relate to the four stages in the Cycle of Learning irom Expenence In this cvcle

are four learning modas: Concrete Experience (CE), Reflective Observation (RO, Abstract Conceptualization (ACL and Actve
Expenimentation {(AE). Enter your total scores from each column:

Column 1 (CE): D Column 2 (RO), !:] Column 3 (AC) D Column 4(AE]‘D

|n. the d_tagram below, put a dot an each of the lines to correspond with your CE. RO, AC, and AE scores Then connect the dors
with a line 50 that you get a “kitelike” shape. The shape and placement of this kite will show you which learning modes you
prefer most and which you prefer least.

CONCRETE EXPERIENCE (CE)
[“Feeling )

i ; 100%
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/ 2
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EXPERIMENTATION [AE) !
[Domr f

ls 41 a7 a0 1938 37 WISH 1700928 25 18 15
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\ . : nt

REFLECTIVE
ol 0% QBSERVATION (RO)
I: "Watching 1
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|
TTHLD B p— S

807% =

=os,

100%

il
!
B‘«".‘FL L R

i e 5

ABSTRACT CONCEPTUALIZATION (AC)
["Thinking")

The Leamning-Style Inventory is a simple test that helps you understand your strengths and weaknesses as a learner It
measures how much you rely an four different learning modes that are part of a four-stage cycle of learning, Different learners
start at different places in this cycle, EHfective learning uses each stage. You can see by the shape of your profile (above) which
of the four learning modes you tend to prefer in a learning situation,!

On the next page are explanations of the different learning modes.

' One way to undentand the meaning of your LSI scores berter 13 1o compare them with (he icores of othen The proiide
abowe gives nomms on the four basic scales (CE, RO, AC, AE} for | 445 adults ranging from 18 to 60 yean of age The sample
group contained slightly more women than men, with an average of two vean bevond high school in formal educavon A wide
range of occupations and educational backgrounds s represented. The raw 1cores for each of the lour basic scales are histed
on the crossed lines of the target. The concentne circles on the target represent percentile scores for the normative groun. In
companson o the nomatve group, the shape of your prolile indicates whnich ol the tour basic modes you tend to emphauze
and which you emphasize less.
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The Four Stages of the Learning Cycle and Your Learning Strengths

CONCRETE EXPERIENCE (CE) ' © s.7%.. Leaming from feeling

This stage of the learning cvcle emphasizes persanal invelvement :
with people in everydav situations. In this stage, you would tend to
rely more an your feelings than on a systematc approach to arob- * Relating to people
lems and situations In a learning situation, you would rely more on ® Sgnsntmw to feehngs and people
your ability to be open-minded and adaptable to change.

* Leaming from specific experiences

Lurn.lng br uaichmg and lulemn;

REFLECTIVE OBSERVATION (RO) P U ST e

In this stage of the learning cycle. people understand ideas and .. e _Careful °b1mm°" Hm making 2 judgment
situations from different points of view. In a learning situation you = * Vnewm; thmgs from chfferent perspectives
would rely on patience, objectivity. and careful judgment but e

. Lookml for :he meanmg of things
would not necessarily take any action. You would rely on your own .-

thoughts and feelings to form opinions.

ABSTRACT CONCEPTUALIZATION (AC) sy s Neamg Sy el
In this stage, learning invaolves using logic and ideas. rather than . Loglcal analym of ideas
feelings. to understand problems or situations. Typically, you would
rely on systematic planning and develop theories and ideas to solve
problems. . Acbngon an u'\tellectual understanding of a

ntuauon =

% Systemmc planmng

ACTIVE EXPERIMENTATION (AE)

Learning in this stage takes an active form — expenmenting with
influencing or changing situations. You would have a practical ap-
proach and a concern with what really works, as opposed to watch-

ing a situation. You value getting things done and seeing the results | o Inlluem-:ang pegple ‘and events through action
of your influence and ingenuity. T

l.camlng bv dolrr;

REMEMBER:

1. The LSI gives you a general idea of how you view yourself as a learner.

2. Because learming is a cycle, the four stages occur time after ime. Often in a learning experience you may have to go through
the cycle several times.

3. The LSl does not measure your learning skills with 100% accuracy. You can find out more about how you learn by gathering
information from other sources — your friends, instructors, and co-workers.

Learning Style

From the greceding descriptions of Concrete Experience. Reflective Observation, Abstract Conceptualization, and Active
Expenimentation, you mav have discovered that no single mode enurely describes your learning style. This 1s because each
person’s learning style is a combination of the four basic learning modes. Because of this, we are often pulled in several direc-
tions in a learming situation. By combining your scores, you can see which of four learning-style types best describes you. They
are named as follows:

* Accommodator
* Diverger

* Converger

* Assimilator

Understanding vour learming-style type — its strengths and weaknesses — IS 32 Major step toward increasing your learning
power and getting the most from your learning experiences
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Learning-Style Type Grid

Take your scores for the 1our learning mades, AC. CE. AE, and RO, listed on page 4. and subtract s follows to get your two
combination scores:

00 - O =]

AC-CE AE AE —RO

A positive score on the AC —CE scale indicates that your score 1s more abstract. A negative score on the AC — CE scale in-

dicates that your score 1s more concrete. Likewise, a positive or negative score on the AE — RO scale indicates that your scores
are either more active or more reflective.

By marking your two combination scores, AC —=CE and AE —RO, on the two lines of the following grid and plotting their
paint of interception, or data pomnt, you can find which of the four learning styles you fall into. These four quadrants. labeled
Accommodator, Diverger. Converger, and Assimilator, represent the four dominant learning styles.
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The quadrant of the Learming-Stvle Type Cnd into which your data point falls shows your preferred learning style For
example: !f your AC —CE score was —8 and your AE —RQ score was +15, your style would fall into the Accommadator quad-
rant. An AC—CE score of +7 and an AE —RO score of + 10 would fall into the Converger quadrant. The closer the data point is
to the center of the gnd, the more balanced is your learning style. If the daca point falls near any of the far corners of the gnd.
you tend to rely heavily on ane particular learning style.
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The Four Learning-Style Types:

CONVERGER

Combines learning steps of
ABSTRACT CONCEPTUALIZATION and ACTIVE EXPERIMENTATION

Peaple with this learning style are best at finding practical uses for
ideas and theories. If this is your preferred learning style, you have the
ability to solve problems and make decisions based on finding solutions
to questions or problems. You would rather deal with technical tasks and
problems than with social and interpersonal issues. These learning skills
are impartant to be effective in specialist and technology careers.

DIVERGER

Combines learning steps of
CONCRETE EXPERIENCE and REFLECTIVE OBSERVATION

Peaple with this learning style are best at viewing concrete situations
from many different points of view. Therr approach to situations is to
observe rather than rake action. If this is your style, you may enjoy situa-
tions that call for generating a wide range of ideas, as in a brainstorming
session. You probably have broad cultural interests and like to gather in-
formation. This imaginative ability and sensitivity to feelings 1s needed for
effectiveness in the arts, entertainment, and service careers.

ASSIMILATOR

Combines leaming steps of =
ABSTRACT CONCEPTUALIZATION and REFLECTIVE OBSERVATION

People with this learning style are best at understanding a wide range

of information and putting it into concise, logical form. If this is your

leamning style, you probably are less focused on people and more in-
terested in abstract ideas and concepts. Cenerally, people with this learn-
ing style find it more important that a theory have logical soundness than
practical value. This learning style is important for effectiveness in infor-
mation and science careers.

ACCOMMODATOR

Combines learning steps of
CONCRETE EXPERIENCE and ACTIVE EXPERIMENTATION

People with this learning style have the ability to learn primanly from
“hands-on™ experience, If this is your style, you probably enjoy carrying
out plans and involving yourself in new and challenging experiences.
Your tendency may be to act on “gut” feelings rather than on logical
analvsis. In salving problems, you may rely more heavily on people for in-
farmation than on your own techmical analysis. This learning style 15 im-
portant for effectiveness in action-oriented careers such as marketing or
sales.
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The'Importance of Understanding Your Learning Style

The abulity to learn 1s the most important skill you can acquire. We are often conironted with new experiences or learning
situations in life, in our careers, or on the job. In arder to be an effective learner you have to shift — from getting involved (CE),
to listening (RO to creaung an idea (ACL to making decisions (AE). As an adult. you have probably become better at some of
these learming skills than others. You tend to rely on some skills and steps in the learning process more than others. As a result
you have developed a learning style.

Understanding your learning style helps you become aware of your strengths in some steps of the learning cycle. One way
You can imprave your learning effectiveness is to use those strengths when you are called upen to learn More important, you
can increase your effectiveness as a learner by improving your use of the steps you underuse. '

Another way of understanding your learning style is to see how closely related it 1s to:

* choosing careers
* problem solving
* managing people

* working as part of a team
On the following pages. you will,

* see how problem solving relates to learning styles
* learn how to strategize to improve your learning skills

¢ find out which careers are closely related to certain learning styles

Using the Learning Cycle to Help Solve Problems

Understanding your learning style can make you an effectve problem solver Nearly every problem thar you encounter on
the job or in your life involves the following skills:

+ identifying the problem

+ selecting the problem to solve
* seeing different solutions

* evaluating possible results

* implementing the solution
Different pieces of the problem must be approached in different ways. Look back at your strengths and weaknesses in the
four learning modes. Compare them with the problem-solving maodel illustrated below. If you rely heavily on Concrete Exper-
ence, you may find that you can easily identify problems that need to be worked on or solved. However, you may need to
increase your atility to evaluate possible solutions, as in Abstract Conceptualization. Or you mayv find that your strong paints
rest with carrying out or implementing sclutions, as in Active Expenmentation. If this is 50, you may need to work on carelully
selecting the problem, as in Reflective Observation.
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Comparison of the Learning Cycle with Problem-Solving Skills

Choose amCompare It

Model or Goal with Reality
Concrete \
Execute the Experience Identify
Solution '

\ Differences
(Problems)

Accommodator Diverger \

[

Active Reflective

_ Experimentation Observation
SSE[[ec’t ° Converger | Assimilator Select a
Qlution Problem

Abstract <
Conceptualization
Evaluate Consider
Consequences Alternative

of Solutions \_‘/Solutions

In the next section you will find some strategies to help you develop your learning skills.
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Review the Career Map below. See how well your learning style matches your job.

Concrete Experience

o ACCOMMODATOR DIVERGER
CAREERS IN ORGANIZATIONS CAREERS IN ARTS AND ENTERTAINMENT
Fields: Management Fields: Literature
Public Administration Theater
Educational Admunistration Television
Banking 5 Joumalism
Jabs:  Accountant . Jobs:  ActorlActress
Manager{Supervisor ’ - Athlete
Administratar Artist
% v Musician
CAREERS IN BUSINESS AND PROMOTION L : Designer
Fields: Marketing " CAREERS IN SERVICE ORGANIZATIONS
Govermment
Business Fields: Social Wark
Retail . ) . Psychology
: : Police
Jobs:  Salesperson/Retailer i Nursing
Politician )
Public Relations Specialist _lobs:  Counselor/Therapist
General Manager’ o Social Warker
; e 5T S : Personnel Manager
= Planner
. s _: Management Consuitant
Active Reflective
Experimentation Observation
CONVERGER ASSIMILATOR
CAREERS AS SPECIALISTS : R INFORMATION CAREERS
Fields: Mining . . . Fields: Education
. Farming k Ministry
Forestry . : ) ; Sociology _
Economics™ * % om.c, S et L
Jobs:  Civil Engineer I ' Jobs:  Teacher
~ Chemical Engineer Writer
Production Supervisor = ) Librarian
) Minister
CAREERS IN TECHNOLOGY : College Professor

Reids: Engneering CAREERS IN SCIENCE

. Medicine .
Computer Science : Fields: Mathematics
Physical Science : Physical Science
' Biology
.Jobs:  Physician -
Engineer Jobs:  Planner
Computer Programmer R & D Scientist
Medical Technician Academic Physician
Applied Scientist Researcher
Industrial Salesperson Financier

Manager

Abstract Conceptualization
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The chart below pinpoints the strengths and weaknesses of each learning style with notes
ror improvement

Concrete Experience

ACCOMMODATOR DIVERGER
Strengths:  Cetting things done Strengths: Imaginative ability
Leadership Understanding peaple
Risk Taking Recognizing problems
Brainstorming

Too much: Trivial improvements -
Meaningless activity Too much: Paralyzed by alternatives

: Can't make decisions
Too little:  Work not completed on time

Impractical plans Too little: No ideas

Not directed to goals Can’t recognize problems and opportunities
To develop your Accommodative learning skills. practice: To develop your Divergent learning skills, practice:
* Committing yourself to abjectives = Being sensitive to people’s feelings
* Seeking new opportunities * Being sensitive to values
® Influencing and leading others * Listening with an open mind
* Being personally involved * Cathering information
* Dealing with people = [magining the implications of uncertain situations
Active Reflective
Experimentation Observation

CONVERGER ASSIMILATOR

Strengths:  Problem salving Strengths:  Planning

Decision making Creating models

Deductive reasoning Defining problems

Defining problems Developing theories

: Too much: Castles in the air
Too much: Solving the wrong problem Mo practical application
Hasty decision making 3 G

Too little: Unable to leam from mistakes
Too little:  Lack of focus No sound basis for work
No testing of ideas No.systematic approach

Scattered thoughts

To develop your Convergent learning skills, practice: To develop your Assimilative learning skills, practice:
* Creating new ways of thinking and doing * QOrganizing information

* Experimenting with new ideas * Building conceptual models

®= Choosing the best solution * Testing theories and ideas

* Setting goals = Designing experiments

* Making decisions * Analyzing quanutative data

Abstract Conceptualization
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Resources for Further Study

Experiential Learmning: Expenience as the Source of Learning and Develcoment
by Dawvid A. Kolb. Englewood Cliffs, N|: Prentuce-Hall, 1984

The theory of experiential learning, with applications to education, work. and personal development, Contans information
on the validity of the Learning-Style Inventory

User Cuide for the Learning-Style inventory

by Donna Smith and Dawvid A Kolb. Boston: McBer and Company, 1985.
A manual for teachers and trainers.

Personal Learning Cuide

by Richard Baker. Nancy Dixon, and David A. Kolb. Boston: McBer and Company. 1985.

A practical guide to increasing one’s learming from a training program or course of study. Includes the Learning-Style Inven-
tory. Available in traiming and college editians.

Bibliography of Research on Experiential Learning and the Learning-Styie Inventory
Boston: McBer and Company, 1985
References to recent studies.
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